
"

DATE DUE

ARLIS
Alaska Resources

Library & Information Services
~chora~e,AJask8

Demeo, Inc. 38·293

VolumeVolume 55 1963-19641963-1964 

/~/~ 

'SH'SH 

/I/I 
,jl-13,jl-13 

ALIALI 
v.,v., 55 

STATESTATE OFOF ALASKAALASKA 

WilliamWilliam A.A. Egan,Egan, GovernorGovernor 

oo 
C'\IC'\I.-.­
(0(0 
LOLO 

oo oo oo 
LOLO 
LOLO 
I""­I""­
MM 
MM 

rr 

>>
// 

ANNUALANNUAL REPORTREPORT OFOF PROGRESS,PROGRESS, 19631963 -- 19641964
 

FEDERALFEDERAL AIDAID ININ FISHFISH RESTORATIONRESTORATION PROJECTPROJECT F-5-R-5F-5-R-5
 

SPORTSPORT FISHFISH INVESTIGATIONSINVESTIGATIONS OFOF ALASKAALASKA
 

ALASKAALASKA DEPARTMENTDEPARTMENT OFOF FISHFISH ANDAND GAMEGAME
 
WalterWalter Kirkness,Kirkness, CommissionerCommissioner
 

E.E. S.S. Marvich,Marvich, DeputyDeputy CommissionerCommissioner 

AlexAlex H.H. McRea,McRea, DirectorDirector
 
~4~Gk~1~4~Gk~1 SportSport FishFish DivisionDivision
 

LouisLouis S.S. Bandirola,Bandirola, CoordinatorCoordinator 

UNIVERSI 

ARL:IS.ARL:IS. c.c. 

AlaskaAlaska ResourcesResources
 
Library&:Library&: InforlIlationInforlIlationServices'Services'
 

Anchor<i~e.'Alaska·Anchor<i~e.'Alaska· .....'
 

0000 



INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-5-R-5,F-5-R-5, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject isis composedcomposed ofof 2525 separateseparate studiesstudies 
designeddesigned toto evaluateevaluate thethe variousvarious aspectsaspects ofof thethe State'sState's 
recreationalrecreational fisheryfishery resources.resources. OfOf these,these, eighteight jobsjobs 
areare designeddesigned toto continuecontinue thethe catalogingcataloging andand inventoryinventory 
ofof thethe numerousnumerous StateState waterswaters inin anan attemptattempt toto prepareprepare 
anan indexindex ofof thethe recreationalrecreational waters.waters. FourFour jobsjobs areare 
designeddesigned forfor specificspecific sportsport fisheryfishery creelcreel censuscensus whilewhile 
thethe remainderremainder ofof thethe jobsjobs areare moremore specificspecific inin nature.nature. 
TheseThese includeinclude independentindependent studiesstudies onon kingking salmon,salmon, silversilver 
salmon,salmon, grayling,grayling, DollyDolly Varden,Varden, aa statewidestatewide accessaccess evalua­evalua­
tiontion program,program, eggegg taketake programprogram andand aa residualresidual toxaphenetoxaphene 
study.study. TheThe informationinformation gatheredgathered fromfrom thethe combinedcombined studiesstudies 
willwill provideprovide thethe necessarynecessary backgroundbackground datadata forfor aa betterbetter 
understandingunderstanding ofof locallocal managementmanagement problemsproblems andand assistassist inin 
thethe developmentdevelopment ofof futurefuture investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. ,..,.. 
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VolumeVolume 55 ReportReport No.No. 8-C-28-C-2 

JOBJOB COMPLETIONCOMPLETION REPORTREPORT
 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

StateState of:of: ALASKAALASKA Name:Name: SportSport FishFish InvestigationsInvestigations 
ofof Alaska.Alaska. 

ProjectProject No:No: F-5-R-5F-5-R-5 Title:Title: MirrorMirror LakeLake AerationAeration StudyStudy 

JobJob No:No: 8-C-28-C-2 

PeriodPeriod Covered:Covered: OctoberOctober 1,1, 19631963 toto MayMay 14,14, 1964.1964. 

Abstract:Abstract: 

TheThe aerationaeration equipmentequipment waswas notnot utilizedutilized becausebecause 
dissolveddissolved oxygenoxygen concentrationsconcentrations werewere aboveabove 55 ppmppm duringduring 
thethe studystudy period.period. MeanMean concentrationconcentration ofof dissolveddissolved oxygenoxygen 
duringduring thethe reportreport periodperiod waswas 7.77.7 ppm.ppm. HighestHighest concen­concen­
trationstrations ofof carboncarbon dioxidedioxide werewere 88 ppm.ppm. TheThe maximummaximum iceice 
depthdepth recordedrecorded waswas 3737 inchesinches onon MarchMarch 26.26. TheThe deepestdeepest 
snowsnow depthdepth recordedrecorded onon MirrorMirror LakeLake forfor anyoneanyone periodperiod waswas 
1212 inchesinches withwith aa meanmean depthdepth ofof 88 inches.inches. 

Recommendations:Recommendations: 

ItIt isis recommendedrecommended thatthat thisthis projectproject bebe discontinued.discontinued. 
DuringDuring thethe coursecourse ofof study,study, dissolveddissolved oxygenoxygen concentrationsconcentrations 
diddid notnot dropdrop belowbelow thethe minimumminimum requiredrequired forfor fishfish survivalsurvival 
andand observationsobservations ofof winter-killedwinter-killed fishfish werewere negligible.negligible. 

Objectives:Objectives: 

ToTo measuremeasure thethe effectivenesseffectiveness ofof mechanicalmechanical aerationaeration 
inin MirrorMirror Lake.Lake. 

TechniquesTechniques Used:Used: 

AA descriptiondescription ofof MirrorMirror Lake,Lake, thethe aerationaeration systemsystem 
andand thethe waterwater samplesample stationsstations isis presentedpresented inin thethe Dingell ­Dingell ­
JohnsonJohnson ProgressProgress F-5-R-3F-5-R-3 (ADFG,(ADFG, 1961)1961) andand F-5-R-4F-5-R-4 (ADFG(ADFG 
1962)1962) MirrorMirror LakeLake completioncompletion reports.reports. 

TheThe 250250 feetfeet ofof nonperforatednonperforated andand 1,0001,000 feetfeet ofof 
perforatedperforated weightedweighted plasticplastic hosehose installedinstalled atat thethe bottombottom 
ofof MirrorMirror LakeLake inin December,December, 1962,1962, remainedremained inin positionposition inin 
thethe lakelake throughoutthroughout thethe summersummer ofof 1963.1963. 
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WaterWater samplessamples werewere collectedcollected periodicallyperiodically fromfrom sevenseven 
stationsstations onon MirrorMirror LakeLake fromfrom DecemberDecember 19631963 throughthrough MayMay 
19641964 byby aa KemmererKemmerer samplersampler (Figure(Figure 1,1, ADFGADFG 1962).1962). AA 
HachHach DRDR colorimetercolorimeter waswas utilizedutilized toto analyzeanalyze thethe waterwater 
forfor dissolveddissolved oxygen,oxygen, hydrogen-ionhydrogen-ion (pH)(pH) andand turbidi~,turbidi~, 
whilewhile carboncarbon dioxidedioxide andand totaltotal alkalinityalkalinity concentrationsconcentrations 
werewere computedcomputed byby thethe titrimetrictitrimetric method.method. SnowSnow cover,cover, 
iceice thickness,thickness, andand waterwater andand airair temperaturestemperatures werewere 
recordedrecorded simultaneouslysimultaneously inin eacheach samplesample period.period. AA 
pocketpocket thermometerthermometer waswas usedused toto readread thethe temperatures.temperatures. 

StreamStream flowflow measurementsmeasurements werewere mademade periodicallyperiodically 
atat thethe inletinlet andand outletoutlet streamsstreams ofof MirrorMirror LakeLake byby thethe 
EmbodyEmbody method.method. 

AA wirewire screenscreen waswas boltedbolted overover thethe outletoutlet culvertculvert toto 
preventprevent fishfish fromfrom migratingmigrating outout ofof thethe lake.lake. 

Findings:Findings: 

OnOn DecemberDecember 13,13, 1962,1962, thethe weighted,weighted, plasticplastic airair hosehose 
waswas installedinstalled throughthrough thethe iceice inin aa rectangularrectangular gridgrid onon thethe 
bottombottom ofof MirrorMirror Lake.Lake. BecauseBecause ofof thethe difficultydifficulty inin re­re­
movingmoving andand installinginstalling thethe hose,hose, itit waswas leftleft submergedsubmerged inin 
positionposition inin MirrorMirror LakeLake duringduring thethe summersummer ofof 1963.1963. AnAn 
airair compressorcompressor waswas toto bebe installedinstalled andand utilizedutilized whenwhen thethe 
dissolveddissolved oxygenoxygen concentrationsconcentrations droppeddropped atat allall stationsstations be­be­
lowlow 55 ppm.ppm. However,However, onon onlyonly threethree occasionsoccasions atat oneone stationstation 
aa readingreading ofof lessless thanthan 55 ppmppm waswas recorded~recorded~ therefore,therefore, thethe 
compressorcompressor waswas notnot operated.operated. 

BeginningBeginning DecemberDecember 16,16, 1963,1963, upup untiluntil MayMay 14,14, 1964,1964, 
waterwater samplessamples werewere collectedcollected bi-monthlybi-monthly fromfrom fivefive stationsstations 
andand atat thethe outletoutlet andand inletinlet previouslypreviously describeddescribed inin 
F-5-R-3F-5-R-3 (ADFG(ADFG 1961)1961) MirrorMirror LakeLake completioncompletion report.report. 

TheThe dissolveddissolved oxygenoxygen concentrationconcentration peakedpeaked betweenbetween 
DecemberDecember 3131 andand JanuaryJanuary 8.8. TheThe highesthighest dissolveddissolved oxygenoxygen 
concentrationconcentration forfor thisthis periodperiod waswas recordedrecorded onon JanuaryJanuary 88 atat 
thethe surfacesurface withwith 10.510.5 ppmppm atat stationstation 3.3. AA lowlow ofof 3.83.8 ppmppm 
occurredoccurred onon AprilApril 1515 atat thethe surfacesurface levellevel atat stationstation 3.3. 
TheThe differencesdifferences inin dissolveddissolved oxygenoxygen betweenbetween thethe surfacesurface 
andand 55 footfoot depthsdepths areare presentedpresented inin TABLESTABLES 11 throughthrough 5.5. 
~ean.concentration~ean.concentration ofof dissolveddissolved oxygenoxygen waswas aboutabout 7.77.7 ppmppm 
lnln MlrrorMlrror Lake.Lake. 

TheThe averageaverage carboncarbon dioxidedioxide concentrationconcentration forfor thethe 
5.stations,during5.stations,during thethe samesame periodperiod waswas approximatelyapproximately 44 ppmppm 
wlthwlth thethe hlghesthlghest concentration,8concentration,8 ppm,occurringppm,occurring duringduring thethe 
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TABLETABLE 1.1. DissolvedDissolved oxygen,oxygen, pH,pH, temperatures,temperatures, snowsnow andand iceice depth,depth, carboncarbon dioxide,dioxide, totaltotal 
alkalinityalkalinity andand turbidityturbidity 
toto MayMay 14,14, 19641964 

atat StationStation 11 onon MirrorMirror LakeLake fromfrom DecemberDecember 31,31, 19631963 

DateDate 
DepthDepth ofof 

SampleSample 
SnowSnow 
CoverCover 

IceIce 
CoverCover 

WaterWater 
Temp.Temp. 

AirAir 
Temp.Temp. DODO CO 2 pHpH 

TotalTotal 
Alk.Alk. Turb.Turb. 

DecemberDecember 31,31, 19631963 oo 0"0" 25"25" 32°32° F.F. 21°21° F.F. 9.29.2 55 ppmppm 7.97.9 128128 oo 

JanuaryJanuary 8,8, 19641964 oo 44 2626 3232 55 9.69.6 44 7.47.4 135135 22 

JanuaryJanuary 28,28, 19641964 oo 44 2929 3333 11 10.010.0 44 7.37.3 138138 oo 

FebruaryFebruary 14,14, 19641964 oo 88 3131 3333 33 7.37.3 44 7.17.1 147147 33 

FebruaryFebruary 27,27, 19641964 oo 33 3232 3434 3535 9.09.0 44 7.27.2 140140 22 

NN 
oo 
-.-J-.-J 

MarchMarch 

MarchMarch 

10,10, 19641964 

26,26, 19641964 

oo 

oo 

99 

55 

3333 

3737 

3232 

3434 

1616 

4343 

8.08.0 

6.06.0 

44 

11 

7.27.2 

7.07.0 

140140 oo 

oo 

AprilApril 15,15, 19641964 oo 77 3636 3434 3333 6.26.2 44 7.07.0 132132 22 

AprilApril 30,30, 19641964 oo 11 3333 3737 4848 8.58.5 33 7.17.1 8080 55 

MayMay 14,14, 19641964 oo oo 2222 4141 4343 9.09.0 22 7.37.3 7878 oo 
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TABLETABLE 
turbid

2.2. DissolvedDissolved oxygen,oxygen, pH,pH, 
alkalinityalkalinity andand turbid
MayMay 14,14, 1964.1964. 

ity 
temperatures,temperatures, 

ity atat StationStation 
snowsnow andand 
onon MirrorMirror LakeLake 

iceice depth,depth, 
fromfrom 

carboncarbon dioxide,dioxide, totaltotal 
DecemberDecember 31,31, 19631963 toto 

DateDate 
DepthDepth ofof 

SampleSample 
SnowSnow 
CoverCover 

IceIce 
CoverCover 

WaterWater 
Temp.Temp. 

AirAir 
Temp.Temp. DODO CO 2 pHpH 

TotalTotal 
A1k.A1k. Turb.Turb. 

DecemberDecember 31,31, 19631963 oo 0"0" 25"25" 32°32° F.F. 21°21° F.F. 8.68.6 44 7.87.8 128128 33 
2525 3535 2121 8.58.5
 33 7.77.7 127127
55 oo
 33
 
2626
JanuaryJanuary 8,8, 19641964 3333 55 9.79.7 44 7.47.4 132132
oo
 44

44 
oo
112626 3434 55 9.09.0
 135135
55
 55 

66JanuaryJanuary 28,28, 19641964 2828 3333
 8.08.0
 7.07.0 139139
44
 11
 oo
oo 
2828 3535
 7.87.8 44 7.27.2 141141
4455
 11
 oo
 

FebruaryFebruary 14,14, 19641964 88 3131 3333 33 7.37.3 44 7.17.1 147147 33
oo 
55 88 3131
 

NN
oo FebruaryFebruary 27,27, 19641964 oo 33 3030 3333 3535 9.79.7 7.27.2 140140
44

44
 
oo 

55 33 3030 3636
 3535 7.57.5
 7.17.1 141141
coco 33
 
MarchMarch 10,10, 10641064 99 3131 3333 1616 9.19.1 33 7.37.3 121121 oo
oo 

55 99 3131 3333 1616 8.18.1 33 7.37.3 120120 oo
 
MarchMarch 26,26, 19641964 oo 1212 3333 3535 4343 6.06.0
 66 6.96.9
 oo
 

55 1212 3333 3535 4343
 
AprilApril 15,15, 19641964 oo 77 3333 3434 3333 8.38.3 33 7.27.2 102102 22
 

55 77 3636
 
AprilApril 30,30, 19641964 3333 3838 4848
 

3333
 
11
11
 

oo 
55
 

MayMay 14,14, 19641964 2222 4040 4343 8.68.6
 7.27.2 6363
oo oo
 
55
 oo 2222
 

22 
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TABLETABLE 3.3.	 DissolvedDissolved oxygen,oxygen, pH,pH, temperatures,temperatures, snowsnow andand iceice depth,depth, carboncarbon dioxide,dioxide, totaltotal 
alkalinityalkalinity andand turbidityturbidity atat StationStation 33 onon MirrorMirror LakeLake fromfrom DecemberDecember 31,31, 19631963 
toto MayMay 14,14, 19641964 

DepthDepth ofof SnowSnow IceIce WaterWater AirAir TotalTotal 
DateDate SampleSample CoverCover CoverCover Temp.Temp. Temp.Temp. DODO COCO 22 pHpH A1k.A1k. Turb.Turb. 

DecemberDecember 19631963 0"0" 32° F.F.	 12512531,31, 00 25"25" 32 0 F.F. 2121°0 9.69.6 44 7.77.7 00 
55 00 2525 3737 2121 9.19.1 55 7.67.6 126126 22 

JanuaryJanuary 8,8, 19641964 00 44 2626 3232 33 10.510.5 55 7.37.3 129129 33 
55 44 2626 3737 33 8.88.8 55 7.37.3 130130 22 

JanuaryJanuary 28,28, 19641964 00 44 2828 3333 99 9.09.0 33 7.17.1 135135 33 
55 44 2828 3636 99 7.57.5 55 7.27.2 134134 00 

FebruaryFebruary 14,14, 19641964 00 88 3030 3434 88 7.87.8 44 7.17.1 148148 22 
55 88 3030 3535 88 7.67.6 44 7.27.2 146146 00 

!'VN
00 

FebruaryFebruary 27,27, 19641964 00 33 3131 3333 3636 7.17.1 44 7.27.2 136136 00 
\.0\.0 55 33 3131 3636 3636 5.65.6 44 7.17.1 144144 22 

MarchMarch 10,10, 19641964 00 99 3333 3434 1818 5.85.8 44 7.17.1 138138 00 
55 99 3333 3434 1818 4.84.8 55 7.17.1 145145 00 

MarchMarch 26,26, 19641964 00 1010 3333 3434 4343 5.85.8 77 7.07.0 - 00 
55 1010 3333 3434 4343 

AprilApril 15,15, 19641964 00 77 3636 3434 3636 3.83.8 55 6.96.9 130130 1010 
55 77 3636 3636 3636 4.44.4 55 7.07.0 141141 55 

AprilApril 30,30, 19641964 00 11 3232 3535 4848 7.17.1 33 6.96.9 7272 4040 
55 11 3232 3838 4848 

MayMay 14,14, 19641964 00 00 2121 3838 4141 6.56.5 11 7.07.0 3333 22 
55 00 2121 4444 4141 9.19.1 33 7.57.5 112112 1212 
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TABLETABLE 4.4. DissolvedDissolved oxygen,oxygen, pH,pH, termperatures,termperatures, snowsnow andand iceice depth,depth, carboncarbon dioxide,dioxide, totaltotal 
alkalinityalkalinity andand 
MayMay 14,14, 19641964 

turbidityturbidity atat StationStation 44 onon MirrorMirror LakeLake fromfrom DecemberDecember 31,31, 19631963 toto 

DateDate 
DepthDepth ofof 

SampleSample 
SnowSnow 
CoverCover 

IceIce 
CoverCover 

WaterWater 
Temp.Temp. 

AirAir 
Temp.Temp. DODO CO 2 pHpH 

TotalTotal 
Alk.Alk. Turb.Turb. 

DecemberDecember 31,31, 19631963 oo 0"0" 25"25" 25°25° F.F. 34°34° F.F. 8.58.5 55 7.77.7 117117 33 
55 oo 2525 3838 2121 8.28.2 44 7.87.8 136136 33 

JanuaryJanuary 8,8, 19641964 oo 44 2626 3333 22 8.78.7 44 7.37.3 133133 22 
55 44 2626 3737 22 9.89.8 44 7.47.4 130130 oo 

JanuaryJanuary 28,28, 19641964 2929 3333 1212 8.58.5 44 7.37.3 136136
oo
 44 55
 
2929 3636 1212
 8.38.3
55 44
 44

44
 
7.27.2
 138138 oo
 

FebruaryFebruary 14,14, 19641964 oo 88 3131 3333 77 6.86.8 7.17.1 149149
 oo
 
tvtv 5
t-'t-' 

5 88 3131 3535 77 6.46.4 55 7.17.1 147147 oo 
FebruaryFebruary 27,27, 19641964 33 3232 3434 3636 6.36.3 55 7.27.2 146146 33
oooo 

55 33 3232 3636 3636 6.06.0 44 7.17.1 140140 33
 
MarchMarch 10,10, 19641964 oo 99 3333 3434 1818 6.66.6 44 7.27.2 147147
 oo

oo
oo 

55 99 3333 3535 1818 6.06.0 55 7.17.1 152152 
MarchMarch 26,26, 19641964 oo 99 3333 3535 4343 5.55.5 88 7.07.0 

55 99 3333 3535 4343 
AprilApril 15,15, 19641964 oo
 77 3636 3434 3434 6.76.7 44 7.17.1 141141
 55
 

55 77 3636 3535 3434 5.15.1 55 7.07.0 142142 33
 
AprilApril 30,30, 19641964 oo 11 3434 3636 4848 6.36.3 44 7.17.1 132132 oo
 

55 11 3434 3939 4848 5.55.5 66 7.17.1 148148 oo
 
MayMay 14,14, 19641964 oo oo 2424 4040 4444 8.98.9 22 7.37.3 7373 oo
 

55
 oo 2424 4343 4444 10.010.0
 22 7.47.4 9595 oo
 



TABLETABLE 5.5. DissolvedDissolved oxygen,oxygen, pH,pH, temperatures,temperatures, snowsnow andand iceice depth,depth, carboncarbon dioxide,dioxide, totaltotal 
alkalinityalkalinity andand turbidityturbidity 
toto MayMay 14,14, 19641964 

atat StationStation 55 onon MirrorMirror LakeLake fromfrom DecemberDecember 31,31, 19641964 

DateDate 
DepthDepth ofof 

SampleSample 
SnowSnow 
CoverCover 

IceIce 
CoverCover 

WaterWater 
Temp.Temp. 

AirAir 
Temp.Temp. DODO C02 pHpH 

TotalTotal 
Alk.Alk. Turb.Turb. 

DecemberDecember 31,31, 19631963 oo 0"0" 25"25" 35° F. 21° F. 8.4 33 7.87.8 135135 22 

JanuaryJanuary 8,8, 19641964 oo 44 2626 3232 22 9.99.9 44 7.47.4 134134 oo 

JanuaryJanuary 28,28, 19641964 oo 44 2929 3333 1010 8.98.9 44 7.37.3 139139 22 

N 
I-' 
I-' 

FebruaryFebruary 14,14, 

FebruaryFebruary 27,27, 

19641964 

19641964 

oo 

oo 

88 

33 

3131 

3232 

3333 

3333 

77 

3737 

7.27.2 

6.46.4 

55 

44 

7.17.1 

7.27.2 

146146 

147147 

33 

55 

MarchMarch 10,10, 19641964 oa 99 3333 3333 2929 5.75.7 66 7.17.1 153153 33 

MarchMarch 26,26, 19641964 oo 66 3434 3434 4343 5.55.5 77 7.07.0 oo 

AprilApril 15,15, 19641964 oo 77 3636 3434 3535 6.76.7 44 7.17.1 122122 oo 

AprilApril 30,30, 19641964 oo 11 3434 3737 4949 7.07.0 44 7.27.2 114114 oo 

MayMay 14,14, 19641964 oo oo 2121 4040 4545 9.29.2 22 7.37.3 7474 33 



I
 
I
 
I 
I

I 
I 
I

I

I

I 
I

I
 
I
I 
I 
1 

I
 
I
 
I 
I
 
I 
I 

latterlatter partpart ofof MarchMarch atat stationstation 4.4. AA lowlow ofof 11 ppmppm 
occurredoccurred atat stationsstations 11 andand 33 onon MarchMarch 2626 andand MayMay 14,14, 
respectively.respectively. TABLESTABLES 11 throughthrough 55 showshow thethe differencedifference 
inin carboncarbon dioxidedioxide levelslevels atat thethe surfacesurface andand 55 footfoot 
levels.levels. 

MeanMean concentrationconcentration ofof totaltotal alkalinityalkalinity forfor thethe 
55 stationsstations onon MirrorMirror LakeLake waswas aboutabout 146146 ppmppm onon FebruaryFebruary 1414 
withwith aa lowlow ofof 7575 ppmppm onon MayMay 14.14. 

TheThe rangerange inin pHpH concentrationconcentration waswas aa highhigh ofof 7.97.9 
occurringoccurring duringduring thethe latterlatter partpart ofof DecemberDecember andand aa lowlow 
ofof 6.96.9 inin latelate March.March. TheThe pHpH fluctuationsfluctuations betweenbetween thethe 
surfacesurface andand 5-foot5-foot depthsdepths werewere veryvery slightslight (TABLES(TABLES 11 
throughthrough 5).5). 

IceIce beganbegan formingforming onon thethe lakelake duringduring earlyearly OctoberOctober 
andand byby OctoberOctober 24,24, thethe lakelake waswas completelycompletely frozenfrozen over.over. 
OnOn DecemberDecember 1616 thethe iceice depthdepth waswas 2121 inchesinches andand byby JanuaryJanuary 11 
hadhad attainedattained aa depthdepth ofof 2525 inches.inches. TheThe meanmean iceice depthdepth 
duringduring thethe winterwinter waswas 2929 inches,inches, withwith thethe maximummaximum depthdepth 
ofof 3737 inchesinches recordedrecorded onon MarchMarch 26.26. InIn earlyearly MayMay thethe iceice 
covercover onon thethe lakelake waswas observedobserved toto bebe gettinggetting "rotten""rotten" andand 
onon MayMay 1414 thethe finalfinal samplessamples werewere taken.taken. 

DeepestDeepest snowsnow depthdepth recordedrecorded onon thethe lakelake waswas 1212 
inchesinches onon MarchMarch 2626 withwith aa meanmean depthdepth ofof 88 inches.inches. MeanMean 
depthdepth ofof snowsnow duringduring thethe winterwinter periodperiod waswas 5.55.5 inches.inches. 

TheThe surfacesurface waterwater temperaturestemperatures fluctuatedfluctuated betweenbetween 
33°33° F.F. andand 35°35° F.F. atat stationstation 44 withwith anan averageaverage ofof 33.7°33.7° F.F. 
InIn thethe latterlatter partpart ofof AprilApril thethe temperaturestemperatures beganbegan risingrising 
slightly.slightly. DuringDuring thethe winter,winter, atat thethe 5-foot5-foot depths,depths, thethe 
waterwater temperaturestemperatures fluctuatedfluctuated fromfrom 35°35° F.F. toto 38°38° F.F. OnOn 
AprilApril 3030 thethe temperaturetemperature roserose toto 39°39° F.F. andand byby MayMay 1414 
hadhad increasedincreased toto 43°43° F.F. TheThe meanmean temperaturestemperatures atat thethe 
5-foot5-foot depthdepth duringduring thethe winterwinter waswas 37°37° F.F. TheThe greatestgreatest 
temperaturetemperature differential,differential, occurringoccurring fromfrom DecemberDecember 1616 toto 
MayMay 1414 betweenbetween thethe surfacesurface andand 5-foot5-foot depths,depths, waswas 5°5° F.F. 
withwith anan averageaverage differentialdifferential ofof 2°2° F.F. 

SpringSpring turnoverturnover occurredoccurred betweenbetween AprilApril 3030 andand MayMay 14.14. 

AirAir temperaturestemperatures areare presentedpresented forfor thisthis periodperiod ofof 
studystudy inin TABLETABLE 6.6. 

InletInlet StreamStream toto MirrorMirror LakeLake 

DescriptionDescription ofof thethe inletinlet streamstream isis presentedpresented inin 
F-5-R-3F-5-R-3 (ADFG(ADFG 1962)1962) completioncompletion report.report. 
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 p~ysicalTABLETABLE 6.6. SomeSome p~ysica1 characteristicscharacteristics ofof MirrorMirror LakeLake duringduring thethe winterwinter 19631963 -- 19641964 

DateDate SnowSnow DepthDepth IceIce DepthDepth AirAir Temp.Temp. 

WaterWater Temp.Temp. 
SurfaceSurface 
StationStation 44 

WaterWater Temp.Temp. 
55 ft.ft. depthdepth 
StationStation 44 

WaterWater Temp.Temp. 
DifferenceDifference 

DecemberDecember 31,31, 19631963 0"0" 25"25" 21°21° F.F. 34°34° F.F. 38°38° F.F. ++ 44 

JanuaryJanuary 8,8, 19641964 4.04.0 2626 22 3333 3737 ++ 44 

JanuaryJanuary 28,28, 19641964 4.04.0 2929 1212 3333 3636 ++ 33 

FebruaryFebruary 14,14, 19641964 8.08.0 3131 77 3333 3535 ++ 22 

NN 
I-'I-' 
WW 

FebruaryFebruary 27,27, 19641964 

MarchMarch 10,10, 19641964 

3.03.0 

9.09.0 

3232 

3333 

3636 

1818 

3434 

3434 

3636 

3535 

++ 22 

++ 11 

MarchMarch 26,26, 19641964 9.09.0 3333 4343 3535 3535 00 

AprilApril 15,15, 19641964 7.07.0 3636 3434 3434 3535 ++ 11 

AprilApril 30,30, 19641964 1.01.0 3434 4848 3636 3939 ++ 33 

MayMay 14,14, 19641964 00 2424 4444 4040 4343 ++ 33 
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TheThe averageaverage waterwater temperaturetemperature waswas 36°36° F.,F., butbut variedvaried 
fromfrom 34°34° F.F. toto 40°40° F.F. (TABLE(TABLE 7).7). StreamStream flowsflows rangedranged fromfrom 
0.120.12 toto 0.330.33 cfs.cfs. 

ChemicalChemical characteristicscharacteristics ofof thethe waterwater areare asas follows:follows: 
AA highhigh concentrationconcentration ofof dissolveddissolved oxygenoxygen existedexisted throughoutthroughout 
thethe winterwinter monthsmonths rangingranging fromfrom 9.69.6 toto 11.811.8 ppmppm withwith aa meanmean 
ofof 11.211.2 ppm.ppm. CarbonCarbon dioxidedioxide fluctuatedfluctuated fromfrom 22 toto 44 ppm,ppm, 
butbut maintainedmaintained aa levellevel ofof aboutabout 33 ppm.ppm. ConcentrationsConcentrations ofof 
pHpH variedvaried fromfrom 7.87.8 onon DecemberDecember 3131 toto 7.67.6 onon MayMay 14.14. TotalTotal 
alkalinityalkalinity fluctuatedfluctuated fromfrom 8686 toto 9494 ppmppm withwith thethe meanmean beingbeing 
aboutabout 9090 ppm.ppm. 

OutletOutlet StreamStream toto MirrorMirror LakeLake 

DescriptionDescription ofof thethe outletoutlet streamstream isis presentedpresented lnln 
F-5-R-4F-5-R-4 (ADFG(ADFG 1962)1962) completioncompletion report.report. 

TheThe meanmean waterwater temperaturetemperature waswas 35°35° F.F. withwith aa rangerange 
ofof 34°34° F.F. toto 38°38° F.F. StreamStream flowsflows fromfrom thisthis lakelake rangedranged 
fromfrom .25.25 cfscfs toto .50.50 cfs.cfs. 

ChemicalChemical andand physicalphysical characteristicscharacteristics areare presentedpresented 
inin TABLETABLE 8.8. DifferencesDifferences betweenbetween pHpH andand totaltotal alkalinityalkalinity 
atat thethe inletinlet andand outletoutlet toto MirrorMirror LakeLake areare presentedpresented inin 
TABLETABLE 9.9. 
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TABLETABLE 7.7.	 ChemicalChemical andand pnysica1pnysica1 characteristicscharacteristics ofof thethe inletinlet streamstream toto MirrorMirror LakeLake fromfrom 
DecemberDecember 31,31, 19631963 toto MayMay 14,14, 19641964 

DateDate	 WaterWater Temp.Temp. AirAir Temp.Temp. DODO COCO22 pHpH AlkalinityAlkalinity TurbidityTurbidity 

DecemberDecember 31,31, 19631963 3535 00 F.F. 2121 00 F.F. 9.69.6 33 7.87.8 9292 22 

JanuaryJanuary 8,8, 19641964 3434 55 11.211.2 22 7.57.5 8686 55 

JanuaryJanuary 28,28, 19641964 3535 00 11.11. 22 33 7.47.4 9292 00 

FebruaryFebruary 14,14, 19641964 3535 55 11.411.4 33 7.57.5 9090 00 

NN 
~~ 

FebruaryFebruary 27,27, 19641964 3535 3535 11.811.8 22 7.37.3 8888 00 
LilLil 

MarchMarch 10,10, 19641964 3535 1616 11.11. 55 22 7.67.6 8787 00 

AprilApril 15,15, 19641964 3737 3535 11.711.7 33 7.57.5 8686 00 

AprilApril 30,30, 19641964 3737 4848 11.11. 55 44 7.47.4 9292 00 

MayMay 14,14, 19641964 4040 4444 11.11. 22 22 7.67.6 9494 00 
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TABLETABLE 8.8.	 ChemicalChemical andand physicalphysical characteristicscharacteristics ofof thethe outletoutlet streamstream toto MirrorMirror LakeLake fromfrom 
DecemberDecember 31,31, 19631963 toto MayMay 14,14, 19641964 

DateDate WaterWater Temp.Temp. AirAir Temp.Temp. DODO COCO 22 pHpH AlkalinityAlkalinity TurbidityTurbidity 

DecemberDecember 31,31, 19631963 

JanuaryJanuary 8,8, 19641964 

JanuaryJanuary 28,28, 19641964 

NN FebruaryFebruary 14,14, 19641964 
~~ 
mm 

FebruaryFebruary 27,27, 19641964 

MarchMarch 10,10,	 19641964 

AprilApril 15,15,	 19641964 

AprilApril 30,30,	 19641964 

MayMay 14,14, 19641964 

3434 00 F.F. 2121 00 F.F. 9.49.4 44 7.87.8
 

3434 22 9.99.9 55 7.47.4
 

3434 1010 9.19.1 44 7.37.3
 

3434 77 7.37.3 44 7.17.1
 

3434 3737 6.56.5 55 7.17.1
 

3535 2020 5.95.9 55 7.17.1
 

3333 3434 5.65.6 55 7.07.0
 

3737 4949 7.07.0 33 6.66.6
 

3838 4545 7.07.0 11 6.96.9
 

128128 00
 

132132 22
 

140140 00
 

150150 22
 

148148 33
 

148148 00
 

154154 33
 

4747 2525
 

2929 00
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TABLETABLE 9.9. DifferentialsDifferentials betweenbetween pHpH andand totaltotal alkalinityalkalinity 
MirrorMirror LakeLake fromfrom DecemberDecember 31,31, 19631963 toto MayMay 14,14, 

atat thethe 
19641964 

inletinlet andand outletoutlet toto 

DateDate 
InletInlet 

pHpH 
OutletOutlet 

pHpH Diff.Diff. 
InletInlet 

TotalTotal Alk.Alk. 
OutletOutlet 

TotalTotal Alk.Alk. Diff.Diff. 

DecemberDecember 31,31, 19631963 7.87.8 7.87.8 oo 9292 ppmppm 128128 ppmppm ++ 3636 

JanuaryJanuary 8,8, 19641964 7.57.5 7.47.4 -0.1-0.1 8686 ppmppm 132132 ppmppm ++ 4646 

JanuaryJanuary 28,28, 19641964 7.47.4 7.37.3 -0.1-0.1 9292 ppmppm 140140 ppmppm ++ 4848 

N 
I-' 
-.J 

FebruaryFebruary 14,14, 

FebruaryFebruary 27,27, 

19641964 

19641964 

7.57.5 

7.37.3 

7.17.1 

7.17.1 

-0.4-0.4 

-0.2-0.2 

9090 

8888 

ppmppm 

ppmppm 

150150 ppmppm 

148148 ppmppm 

++ 6060 

++ 6060 

MarchMarch 10,10, 19641964 7.67.6 7.17.1 -0.5-0.5 8787 ppmppm 148148 ppmppm ++ 6161 

AprilApril 15,15, 19641964 7.57.5 7.07.0 -0.5-0.5 8686 ppmppm 154154 ppmppm ++ 6868 

AprilApril 30,30, 19641964 7.47.4 6.66.6 -0.8-0.8 9292 ppmppm 4747 ppmppm -- 4545 

MayMay 14,14, 19641964 7.67.6 6.96.9 -0.7-0.7 9494 ppmppm 2929 ppmppm -- 6565 
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